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[57] ABSTRACT 
A butter?y valve with a conventional resilient seal of 
rubber or plastic or the like is provided with a second 
ary seal of a hard, ?re resistant material such as metal. 
The secondary seal is in the form of a split ring which is 
held in an expanded condition with a fusible link which 
will melt at some selected temperature such that the 
secondary seal is normally out of contact with the seal 
ing surface of the butter?y. At the selected temperature, 
the fusible link melts permitting the secondary seal to 
contract into a sealing position to replace the resilient 
seal prior to or coincident with the destruction of the 
resilient seal by the high temperature. 

10 Claims, 8 Drawing Figures 
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TEMPERATURE RESPONSIVE VALVE SEAL 

BACKGROUND OF THE INVENTION 

This invention relates to valves for controlling ?uid 5 
?ow and particularly to valves which are commonly 
referred to as butter?y or ball valves. Butter?y valves 
will be used throughout the description of the invention 
as well as the background but it is to be understood that 
the invention is equally applicable to ball valves. 

Butter?y valves conventionally have a resilient seal 
between the valve body and the butter?y which effects 
a seal when the butter?y is in the closed position. There 
are many speci?c designs for such seals to ensure-an 
effective seal. For example, there are designs which 15 
employ the pressure of the ?uid to force the seal into 
intimate contact when the valve is closed. A common 
denomination in such valve seals is that they are formed 
from some resilient material, such as rubber or plastic 
material. Although these materials provide the neces 
sary resiliency to effect a good seal, these same materi 
als create another problem. 

It is, in many situations, desirable or necessary that a 
valve maintain a seal under extremely high tempera 
tures such as when there is a ?re either inside the piping 25 
system itself or outside the piping system in the vicinity 
of the valve. When ?re causes the valve temperature to 
rise to high levels, the resilient seal of the valve can 
deteriorate or be destroyed so that it will no longer be 
effective as a seal. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide valve 
sealing means which is normally in an inoperative posi 
tion but which will become operative when a selected 35 
high temperature is reached. More particularly, a metal 
or other heat resistant seal is held in an inoperative 
position by a fusible material which will melt at a se 
lected temperature permitting the seal to move to an 
operative-sealing position. The speci?cs of the inven 
tion and the objects and advantages thereof will be 
apparent from the following description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevation view of the face of a butter?y 45 
valve of the present invention; 
FIG. 2 is a cross-section view taken along section line 

2-2 of FIG. 1; 
FIG. 3 is an enlarged cross-section view of a portion‘ 

of the valve illustrated in FIG. 2; 
FIG. 4 is a perspective view of the seal of the present 

invention; 
FIG. 5 is a perspective view of a portion of the seal of 

FIG. 4 illustrating the fusible joint; 
FIG. 6 is a perspective view similar to FIG. 5 illus 

trating a modi?ed form of the fusible joint; 
FIG. 7 is a cross-section view of a portion of the 

valve illustrating spring means associated with the seal; 
and 
FIG. 8 is a view of a portion of the face of the seal 

illustrated in FIG. 7. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring ?rst to FIGS. 1 and 2, the valve of the 
present invention is illustrated including a valve body 
or housing 10 having a generally cylindrical ?ow pas 
sage 12. Disposed at right angles to the ?ow passage 12 
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2 
is a generally cylindrical bore 14 which extends com 
pletely through the housing. The bore 14 has a bushing 
16 located therein on one side of the cylindrical ?ow 
passage 12 and a bushing 18 located therein on the other 
side of the cylindrical ?ow passage 12. Four holes 20 
are provided in the housing 10 to accommodate bolts in 
a customary manner to secure the valve to pipes ?anges 
which mate with the housing ?anges 22 and 24. 

Carried within the housing 10 is a shaft and butter?y 
assembly 26. The butter?y 28 conventionally is gener 
ally disc or cylindrically shaped and is provided with 
faces 30 and 32. The annular sealing surface 34 of the 
butter?y 28 is, in the preferred form, a section of a 
sphere extending radially outward from the face 32 to 
the periphery 3 of the butter?y 28 as best shown in 
FIG. 3. The but er?y 28 is ?xedly mounted to the shaft 
38, as seen in FIG. 2, which is rotatably mounted in the 
bushings 16 and 18. Attached to the free end of the shaft 
38 is a handle or actuator 42 for rotating the shaft and 
the butter?y between the closed position shown to the 
open position at which the butter?y is a right angle to 
the illustrated position. Shaft seals would convention 
ally be provided around the shaft 38 but these have been 
omitted in the drawings for simplicity. 
The housing 10 includes a generally planar annular 

retainer mounting surface 44. Positioned in abutting 
relationship to the annular sealing surface 34 of the 
butter?y 28 when the butter?y is in the closed position 
is a conventional annular seal 46. This seal 46 is formed 
from any of the common resilient materials used for 
such purposes such as rubber or plastic. One material 
which can ‘be used, for example, is a ?ber glass rein 
forced polytetra?uorethylene. It is this resilient seal 46 
which can deteriorate or be destroyed when subjected 
to the high temperatures occasioned by a ?re in the 
vicinity. The resilient seal 46 is retained in position by 
means of the annular retaining ring 48 which is grooved 
at 50 to accommodate the seal 46. This retaining ring 48 
is retained against the annular retainer mounting surface 
44 as will be explained hereinafter. It is important to 
note that this seal 46 may be any desired slope or con 
tour as long as it is formed from a resilient material 
which is adversely affected by high temperatures. 

Surrounding the annular sealing surface 34 and 
spaced from the resilient seal 46 is a heat resistant seal 
52. The seal 52, which is preferably formed from metal, 
is non-resilient and hard. It could not effectively be used 
in place of the resilient seal 46 for normal service since 
it would cause galling of the sealing surface 34 of the 
butter?y 28. Therefore, it is normally maintained in an 
expanded condition in which it is spaced outwardly 
from the sealing surface 34 as shown and as will be 
explained hereinafter. This seal 52 is mounted in the 
groove 54 in the retaining ring 56. The retaining rings 
48 and 56 are held in position by means of bolts 58 
which are screwed into the mounting surface 44. 
FIG. 4 illustrates in perspective a metallic, heat resis 

tant sealing ring 52 which is very similar in construction 
and properties to a piston ring. It is a split ring which is 
springy and can be expanded circumferentially. In the 
present invention, the ring 52 is expanded to the appro 
priate diameter and held in this position by means of the 
fusible link or joint 60 as shown in FIGS. 5 and 6. The 
joint in the ring 52 shown in FIG. 5 is a lap joint while 
the joint shown in FIG. 6 is an angled joint. The lap or 
some other type of labyrinth joint is preferred since the 
joint itself will seal more effectively when the ring 52 is 
contracted into its sealing position against the butter?y. 
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After the metal sealing ring 52 is fused in the ex 
panded position, it is placed in the groove 54 and the 
retaining ring 56 bolted to the valve housing. In this 
condition, the metal sealing ring 52 cannot contact and 
gall the sealing surface 34 of the butter?y 28. However, 
when the temperature rises suf?ciently, the fusible link 
60 will melt and the springy sealing ring 52 will contract 
and seal against the sealing surface 34. 
The fusible link 60 may be formed from any desirable 

low temperature melting material such as solder. Of 
course, it may be either a metal or other low tempera 
ture melting material such as a suitable plastic material 
and may be formed from the same material as the pri 
mary seal so that they will melt at the same temperature. 
The sealing ring 52 can be formed from any suitable 
material as long as it is springy and will return to its 
contracted position and as long as it is heat resistant. 
Although metal is preferred, in certain instances plastics 
with high temperature resistance could be used. Obvi 
ously, both seals must be inert to the material ?owing 
through the valve. 
As indicated, the embodiment illustrated in FIGS. 2 

and 3 and discussed thus far, depends upon the spring 
properties or internal stress of the metal sealing ring 52 
to contract the ring around the sealing surface 34 when 
the fusible link 60 melts. FIGS. 7 and 8 illustrate a varia 
tion of the invention in which spring means is employed 
to ensure the contraction of the sealing ring 52 around 
the sealing surface. In this embodiment, a wave spring 
62 is located in the groove 54 between the sealing ring 
52 and the bottom of the groove. The wave spring 62 is 
in the compressed state when the sealing ring is installed 
so that the spring is applying a force radially inward on_ 
the sealing ring. Therefore, when the fusible link 60 
melts, the spring will force the sealing ring 52 into the 
contracted, sealing position. Although a wave spring 
has been illustrated, other forms of springs or springy 
material could be used in place of the wave spring. 
The valve of the present invention under normal 

operating conditions will seal with the conventional 
resilient seal 46. The non-resilient sealing ring 52, which 
is formed of a material which would not form as satis 
factory a seal as the resilient seal 46, is held in an inoper 
ative (non-sealing) position. When an excessively high 
temperature is reached which is at or near the tempera 
ture at which the resilient seal will deteriorate, the fus 
ible link 60 will melt or otherwise be destroyed allow 
ing the sealing ring 52 to contract around the sealing 
surface 34. Another feature of the invention is that the 
valve may still be operated after the emergency has 
passes with the secondary heat resistant sealing ring 52 
serving the sealing function until the resilient seal can be 
replaced. 
While several embodiments of the invention have 

been shown and described, it will be understood that 
these are illustrative rather than restrictive and that 
changes may be made without departing from the spirit 
and scope of the invention as claimed. 
What is claimed is: 
1. A valve comprising: 
a. a housing including a generally cylindrical ?ow 

passage therethrough; 
b. a generally disc shaped closure member including 

an annular peripheral sealing surface, said closure 
member mounted for rotation in said ?ow passage 
between a ?rst position where said ?ow passage is 
open and a second position where said ?ow pas 
sage is closed; 

0. a ?rst annular sealing member formed from a resil 
ient material and mounted on said housing 
whereby said ?rst annular sealing member seal 
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4 
ingly contacts said peripheral sealing surface of 
said closure member when said closure member is 
in said second closed position; _ 

d. a second annular sealing member formed from 
non-resilient material, said second annular sealing 
member being mounted on said housing surround 
ing said peripheral sealing surface and being ex 
pandable in diameter whereby said second annular 
sealing member seals on said peripheral sealing 
surface when un-expanded and is spaced from said 
peripheral sealing surface when expanded; and 

e. means holding said second annular sealing member 
in said expanded condition, said holding means 
being adapted to permit said second annular sealing 
member to return to said un-expanded position 
when a preselected high temperature is reached 
whereby said second annular sealing member seals 
against said peripheral sealing surface. 

2. A valve as recited in claim 1 wherein said second 
annular-sealing member is a split ring and said holding 
means is a low temperature melting material. 

3. A valve as recited in claim 2 wherein said holding 
means is formed from the resilient material of said ?rst 
annular sealing member. ' 

4. A valve as recited in claim 2 wherein said second 
annular sealing member is formed of metal. 

5. A valve as recited in claim 4 wherein said holding 
means comprises solder. 

6. A valve as recited in claim 1 and further including 
spring means adapted to force said second annular seal 
ing member from said expanded condition to said un 
expanded condition. 

7. A valve as recited in claim 6 wherein said spring 
means comprises a wave spring. 

8. A valve comprising: 
a. a housing including a generally cylindrical flow 

passage therethrough; 
a generally disc shaped closure member including 
an annular peripheral sealing surface, said closure 
member mounted for rotation in said ?ow passage 
between a ?rst position where said ?ow passage is 
open and a second position where said ?ow pas 
sage is closed; 

0. a ?rst annular sealing member formed from resil 
ient material and mounted on said housing 
whereby said ?rst annular sealing member seal 
ingly contacts said peripheral sealing surface of 
said closure member when said closure member is 
in said second closed position, and 

d. a second annular sealing member formed from 
non-resilient material, said second annular sealing 
member being in the form of a split ring which is 
expanded and held in said expanded condition by 
means of a low temperature melting material and 
being mounted on said housing such that said sec 
ond annular sealing member surrounds said periph 
eral sealing surface of said closure member when 
said closure member is in said second closed posi 
tion and is spaced therefrom when in said expanded 
condition and sealingly contacts said peripheral 
sealing surface when said low temperature melting 
material melts permitting said second annular seal 
ing member to contract to an un-expanded condi 
tion. 

9. A valve as recited in claim 8 and further including 
spring means adapted to force said second annular seal 
ing member from said expanded condition to said un 
expanded condition. 

10. A valve as recited in claim 9 wherein said spring 
means comprises a wave spring. 
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